Abstract
common water parameters and pharmaceutical removal. In addition, a preliminary aquatic risk 23 assessment based on hazard quotients was performed to estimate the likelihood of adverse 24 effects on aquatic organisms in the forest creek where this CW discharges. The (combined) 25 effect of aeration and hydraulic retention time was evaluated in a laboratory-scale batch 26 experiment. Excellent removal of the targeted pharmaceuticals was obtained in the full-scale 27 CW (> 90 %) and as a result the aquatic risk was estimated low. The removal efficiency of 28 only a few of the targeted pharmaceuticals was found to be dependent on the applied aeration 29 (namely gabapentin, metformin and sotalol). Longer the hydraulic retention time increased the 30 
Analysis methods 116

Common water quality parameters 117
Dissolved oxygen (DO) and pH were measured once in the full-scale CW using a multimeter 118 
Analysis of pharmaceuticals 126
Twelve pharmaceuticals from 7 different therapeutic classes were targeted in this study. The 127 selected pharmaceuticals were atenolol (ATL), bisoprolol (BSP), carbamazepine (CBZ), 128 diazepam (DZP), diclofenac (DCF), gabapentin (GBP), metformin (MFM), metoprolol 129 (MTP), sotalol (STL), telmisartan (TST), tramadol (TMD) and valsartan (VST). The analysis 130 of the target pharmaceuticals was done using an LS-MSMS system (Thermo Fisher Scientific 131 LTQ Orbitrap) after purification and concentration of the samples using solid phase extraction 132 (SPE). SPE was done using commercially available SPE cartridges filled with Oasis HLB7 material from Waters (Milford, MA, USA). The analytical procedure is described in detail 134
elsewhere (Auvinen et al., 2017) . 135
Data analysis 136
Statistical analyses on the pharmaceutical removal efficiencies were performed by using the 137 SPSS Statistics 24 software. Since the data had partly non-normal distribution as observed by 138 using the Shapiro-Wilk test, the data sets were further analyzed by using a non-parametric test 139 (Kruskal-Wallis H test) with Bonferroni post hoc test to define the significance of the 140 differences. Spearman's rank order correlations were run to determine the correlation between 141 removal efficiency and DO concentration. The significance level was set at p = 0.05. 142
Aquatic risk assessment 143
The hazard quotients (HQs) were calculated based on the measured environmental 144 The preliminary risk assessment based on HQs was done using small water organisms and 151 plant species (Brachionus calyciflorus, Lemna minor, Desmodesmus subspicatus, Removal efficiency (%)
Dissolved oxygen concentration and pH during the batch experiment 170
The pH did not change markedly during the batch experiment (Table 4 ). The DO was much 171 higher in the effluent of the aerated microcosms (7.7±1.0 mg/L) than in the microcosms 172 without aeration (0.9±0.5 mg/L). 173 Table 4 
